Tetrahydrohomopteroate, which inhibits the growth of Streptococcus faecium (Streptococcus faecalis ATCC 8043), replaces folate as a growth factor in chlorguanide triazine-resistant strains of this organism.
Tetrahydrohomopteroate, an analogue of tetrahydrofolate, was found to have antimalarial activity against Plasmodium cynomolgi and a pyrimethamine-resistant variant of this organism (2). It also inhibits the growth of Streptococcus faecium (Streptococcus faecalis ATCC 8043) (2). We have developed strains of S. faecium which are highly resistant to chlorguanide triazine, a compound similar in structure to pyrimethamine. In the present work we determine the effect of tetrahydrohomopteroate on the growth of these resistant strains.
Sodium tetrahydrohomopteroate was prepared by catalytic reduction of homopteroate (2). The homopteroate was shown to be free of pteroate by paper chromatography and microbiological assay (3). The reduced compound was stored under vacuum, dissolved, and diluted in 0.6% potassium ascorbate, pH 6.0, and added aseptically to previously sterilized assay medium (3).
A standard folate assay medium (1) was employed. Glucose was sterilized separately and added just before use. The basal medium was dispensed in 8-ml portions and sterilized by autoclaving at 121 C for 10 min. The final volume after addition of the test sample was 10 ml. For preparation of inocula, the organism was subcultured twice in assay medium; the first subculture was incubated for 24 hr and the second for 17 hr. The second transfer was washed twice and suspended in distilled water to form a suspension having a turbidity of 50 units on the Klett photoelectric colorimeter (filter 66); this turbidity is equivalent to 3.5 x 107 cells per ml as determined by plate count. This suspension (0.1 ml) was used as inoculum for each tube. The assay was incubated at 37 C for 22 hr. were maintained by weekly passage on yeast extract-agar.
The organism was made resistant to chlorguanide triazine by serial passage through increasing concentrations of the drug. At various levels of resistance, cultures were removed to plain medium and maintained without further exposure to the compound. Cultures have been maintained for over 4 years by weekly transfer on drug-free slants with no detectable loss in resistance. If the 50% growth inhibition points are compared with that of the sensitive strain, the increase in resistance ranges from 40-fold with strain B to 180,000-fold with strain H (Fig. 1) . These strains also showed increased resistance to pyrimethamine.
Strains showing high resistance to chlorguanide triazine are also resistant to tetrahydrohomopteroate (strains G and H; Fig. 2 ). Strains of intermediate resistance exemplified by strain C show growth inhibition followed by a zone of growth at higher concentrations of tetrahydrohomopteroate.
With all strains, growth inhibition caused by tetrahydrohomopteroate can be prevented by the addition of higher concentrations of folate.
When folate was omitted from the medium (Fig. 3) , the ability of the organisms to utilize tetrahydrohomopteroate as a growth factor was seen to increase with increasing triazine resistance. The parent organism showed only very slight growth on tetrahydrohomopteroate.
The fact that tetrahydrohomopteroate produces a zone of growth inhibition followed by a zone of growth at higher concentrations in intermediate strains, such as strain C (Fig. 2) 
